In vivo approach for the evaluation of mechanism-based inhibition of cytochrome P450 3A in rats.
1. There have been no reports showing that the area under the concentration-time curve (AUC) of a probe drug is elevated due to mechanism-based inhibition (MBI) of drug-metabolizing enzymes in animals. This study ascertained that mechanism-based inhibitors reported to induce drug-drug interactions (DDIs) in humans also caused MBI in rats. 2. Midazolam (MDZ), mainly metabolized by cytochrome P450 3A in rats, and mibefradil, which showed the most intense time-dependent inhibition among the inhibitors tested, were selected as the probe and the inhibitor, respectively. Following pretreatment of mibefradil at 24 h before MDZ administration in rats, the C(max) and AUC values of MDZ were significantly elevated in comparison with the control. The free plasma concentration of mibefradil was substantially lower than the IC(50) value observed in the in vitro inhibition study, suggesting that the DDI was due to MBI. 3. It is concluded that the evaluation of MBI in rats in vivo in combination with in vitro data using human enzymes could be useful to evaluate risk in clinical studies.